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Abstract 
Industrialization, overpopulation and natural resources exploitation lead to irreversible climate changes, affecting human life in 
each aspect. The major challenge in the evaluation of climate change is to predict the impact on population and take the 
necessary measures to reduce and minimize such effects. European Union and worldwide governments have implemented 
numerous policies to determine pollution mitigation; industrial and civil behaviour generating backlash for our environment is 
still an issue tied to social and economic development this is why an interdisciplinary approach of climate change can generate 
transformation for the better. The paper aims to present an overview of the latest technology in the evaluation of climate change 
effects, within a holistic approach, considering simultaneously the climate indicators and indices (temperatures, ice melting, 
levels of surface water, precipitations and drought events). The time framework to analyse climate change effects refers to an 
intensive season of pollution reduction, environment protection legislative measures and eco-friendly industrial solutions meant 
to attenuate the past mischief. Satellite data are nowadays the foundation of projections of future climate evolution and 
understanding the dimension of each climate indicator would generate a responsible attitude globally.  
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Climate change is one of the major challenges of our century and is emerging as one of the greatest challenges of 
our society. A variation in long term weather patterns (like rainfalls, sea level, plants, humans) is linked to almost 
twenty years worldwide political and scientific debate (OECD, 2008). Scientific activities have been integrating the 
entire chain of fundamental science to evaluate climate change and associated natural disasters. 
The growth of emerging economies, rapid urbanization and new technological advances are making possible a 
new path of low-carbon growth in ways that were not apparent only five years ago. The increasing urbanization and 
industrialization lead to natural resources chaotic consumption, massive pollution, natural disasters and an 
irreversible imbalance of Earth’s system. Greenhouse gases are thought to be the main human – induced driver on 
climate change (OECD, 2008). These gases include carbon dioxide, methane and nitrous oxide, but the dominant 
contributor to the change is carbon dioxide (almost 75% of global emission). The CO2 concentration is rising as a 
result of fossil fuel burning (American Meteorological Society, 2008; OECD, 2008) 
      
Fig. 1. Variation of Atmospheric CO2
between 1958-2015 (Source NOAA - ESRL)
Fig. 2. CO2 Emissions- primarily caused by burning fossil fuels 
(source: dailymail.co.uk)
Table 1 Atmospheric CO2 (Mauna Loa Observatory) (source http://co2now.org) 
The results of these actions affect the whole planet, not only the polluting area, this is why, globally, 
governments have established common legislative demands to reduce and minimize the negative effects of human 
evolution for the planetary system balance. The societal consequences of climate change in the years ahead are 
difficult to predict in term on how exactly climate will be modifying and how people will be capable to absorb 
climate impacts (American Meteorological Society, 2014).  
Some experts believe that changes in climate for the next decades will be faster than anything that the world has 
experienced since the beginning of the human civilization and will lead us to unprecedented conditions for the 
human society. As Diamond says, relatively small changes in climate have had, at times, large consequences on 
societies locally, illustrating the potential for serious consequences of climate change (American Meteorological 
Society, 2014, Diamond 2005). 
Period Latest Data Comparison Source
Monthly 403.70 ppm 
May 2015 
401.88 ppm
May 2014 
Scripps CO2 
Monthly 402.80 ppm 
June 2015 
401.15 ppm
June 2014
NOAA-ESRL 
Annual 398.60 ppm* 
2014
396.52 ppm* 
2013 
Scripps CO2 
Annual 398.55 ppm 
2014 
396.48 ppm 
2013 
NOAA-ESRL 
407 Daniela Burghila et al. /  Agriculture and Agricultural Science Procedia  6 ( 2015 )  405 – 412 
People are causing climate to change, influencing the Earth’s climate and environment and generating impact 
over: climate related hazards, implying crop reduction and goods casualties as well as poverty, starvation, food 
insecurity, social and economic decrease; changes in precipitations, altering the hydrological systems along with 
declining seasonal snow cover and affecting water resources in terms of quality and quantity. 
Statistics from different reports of insurance / reinsurance companies show an increase in the number and cost of 
disasters (natural or man –made) over the past decades (OECD, 2008). Almost 90% of all natural disasters are hydro 
meteorological and are caused by floods, tornadoes and hurricane (UN, 2003; OECD, 2008). For example, between 
2000-2015, the global natural disasters were registered as follow: 
Fig. 3. Total number of reported natural disasters between 2000 – 2015 
(source EM-DAT: The OFDA/CRED International Disaster Database)
According to the reports made by IPCC, between 1900 and 2005 there were registered increased precipitation in the 
eastern part of North America, northern Europe and central Asia. The drought seems to have the same substantially 
increased since 1970s (IPCC 2007). As the climate changes, extreme weather events like heat waves, droughts, heavy 
rain and snow, storms and floods are becoming more frequent or more intense. For instance, during 2004-2013, 
temperature records revealed to be the warmest decade on record in Europe (EEA, Reports 2012 and 2014).  
Fig. 4. Global Average temperature anomaly during 1850 – 2014 (source: mashable.com; WMO)
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Southern and central Europe has seen more frequent heat waves and droughts. Rainfall patterns are also 
changing. The Sothern Europe area is becoming drier, making it even more vulnerable to drought and wildfires; as a 
consequence, the pedological drought may become more severe due to increasing evapotranspiration. Projected 
changes in the length of meteorological dry spells show that the increase is large in Southern Europe. 
Meanwhile, the northern Europe become significantly wetter and winter floods quite common. Increases in 
extreme rainfall are projected determining coastal and river flood risk in Europe Climate change is expected to cause 
significant changes in the quality and availability of water resources (Source: EEA, Reports 2012 and 2014). 
The climate in Romania is traditionally temperate-continental, with oceanic influences from the West, 
Mediterranean modulations from the South-West and excessive continental effects from the North-East (Romanian 
National Meteorology Administration). The climatic variations are modulated by the geographical elements and the 
position of the main mountain chain, elevation and location of the Black Sea. The average annual temperature varies 
with from 8°C in the North to 11°C in the South, with around 2.6°C in the mountains and 11.7°C in the plains.  
For Romania, changes in average temperatures have accelerated since 1961; the number of tropical days has 
increased and winter days decreased.  
Table 2. – The warmest years in Romania, during 1961-2014 (source Mateescu, 2015)
Year Annual air temperatures (oC) Deviation (
oC)
1994 10,4 1,6 
2000 10,2 1,4 
2002 10,1 1,3 
2007 10,6 1,8 
2008 10,2 1,4 
2009 10,3 1,5 
2013 10,1 1,3 
2014 10,2 1,4 
Fig. 5. Average monthly temperature and rainfall for Romania from 1960-1990 (source: worldbank.org)
Extreme weather events have multiplied since 2000, including droughts in 2000 and 2007; and floods in 2005 
(that caused 76 deaths) and in 2010. The 2007 drought was the severest for the last 60 years. Since measurements 
started, during 2006-2007 was registered the warmest winter. Areas affected by extreme drought have developed in 
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the past decades and sectors such as agriculture, bio-diversity, forests, construction, energy and transport would be 
intensively affected (Nachmany, 2015). 
Table 3. Synthetic view of natural disasters in Romania, during 2005 – 2014 
Disaster type Disaster sub-type No. of events Deaths Total no. of victims
Extreme temperatures Cold  6 243 7559 
Heat wave 3 69 700 
Severe winter temperatures 1 68 - 
Floods Unspecified  1 3 960 
Flash flood  2 14 6212 
Fluvial floods  20 178 107408 
Tornadoes Convective storms  1 3 - 
Tropical cyclones  1 - 90 
Surce: "EM-DAT: The OFDA/CRED International Disaster Database, www.em-dat.net - Université Catholique de Louvain - Brussels - Belgium" 
Geospatial information is very important in the present and future climate evaluation. Spatial information 
obtained thru remote sensing has provided important data in understanding the weather changes, by calibrating the 
atmosphere, land, oceans and sea levels states in a spatio-temporal approach. 
Climate projections can be produced by close survey resulting in Earth system models. In 2014 the Working 
Group on Climate (Joint Working Group Climate) from CEOS/CGMS namely the Committee on Earth Observation 
Satellites or Coordination Group for Meteorological Satellites elaborated the very first version for the inventory of 
Essential Climate Variables; this inventory would be the base to analyze the gaps and to determine action plans to 
respond to the gaps and opportunities prior identified.   
In compliance with the GCOS requirements (CEOS Climate Monitoring 2014), CEOS, together with the CGMS 
and WMO, designed a special Architecture for global Climate motorization system.  
A number of major objectives have been assigned to the Joint Working Group on Climate (responsible for the 
implementation of the Architecture) as follow: 
 To provide a view, comprehensive and accessible, of the Climate Data Records, that are currently available or 
envisioned to be available;  
 To deliver Climate Data Records, as well as multiple mission Climate Date Records, by using the high quality 
available geo information;  
 To better plan the next satellite missions and constellations in order to extend the present and future Climate 
Data Records, for the upgrade of records coverage length (CEOS Climate Monitoring 2014) 
In 2015, CEOS space agencies have completed the elaboration and update of the data base; it provides details on 
the satellite missions 268 Earth Observing (EO) and resulted in 785 instruments to be used by around 30 agencies in 
the world, nowadays or during the next 15 years. During December 2014 and along 2015, a number of 29 missions 
were planned to be launched (CEOS, 2014). The last 10 years historical archived references, resulted from previous 
missions, contained by this data base, are providing valuable information for present and future applications. (CEOS 
EO Handbook for WCDRR 2014).  
On the other hand, timely information is essential when it comes to dealing with hazards and natural disasters, 
particularly when infrastructures are ineffectual. Earth Observation (EO) satellite information are a complementary 
data source to in-situ data in many countries. 
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Fig. 6. Global Architecture Climate Monitoring from Space and its articulation with decision making  
(source CEOS Climate Monitoring 2014)
Satellite information may be the only source in some particular cases, due to limited or inexistent on the site 
data, considering that satellites provide a unique way to survey the events under observation.  
Some of the collected data are registered by the geostationary orbit which is a satellite positioned above a certain 
spot of the globe, revealing a spatial overview of the Earth; this data is commonly used for methodological purpose. 
Along with the stationary satellites, the Earth is monitored by satellites that are closer to the surface, covering most 
of the globe, offering collective data with higher resolution and quality compared to the meteorological satellites 
aforementioned. (CEOS EO Handbook for WCDRR 2014) 
The satellite images have been processed into zonal maps, in order to prevent and evaluate future climate 
changes, as a protection against natural disasters, considered as Emergency Mechanisms set up by the Spatial 
Community.  
For instance, the following image reveals a full view of the natural disaster extend, without access to the affected 
area, after the Danube river dam broke, in July 2006, in Romania, Dolj county, and all road ways were 
impracticable.  
(a)      (b) 
Fig. 7. LANDSAT Image processed (30 m resolution), with flooded areas in Romania, during July 23, 2006 (a)  
and In-situ images with flooded areas in Romania, during July 23, 2006 (Burghila, 2011)
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The UN Training and Research Institute has been developing a programme to ease the access to such data, with 
emergency mechanism: International space Charta and major disasters, Copernicus GIO-EMS, the emergency 
cartography service, Sentinel Asia, SERVIR and UNOSAT. 
The Copernicus programme, developed by the EC, has established the Emergency Management Service 
integrating satellite information with important operational value-adding services in order to sustain DRM and 
present and future applications that would use satellites through its Framework Programmes for Research and 
Technical Development and especially the new Horizon 2020 programme (CEOS EO Handbook for WCDRR 
2014).  
The Copernicus system used for the Earth monitoring represents a special database for the policymakers and 
public authorities as well as for future legislative measures, founded on real, actual and locally integrated data.  
This system is the European Commission instrument to analyze six thematic areas: earth, marine, atmosphere, 
climate change, security and risk management, including civil protection and emergency management; the purpose 
is to fundament a number of applications such as agriculture, forestry and environmental protection, climate change, 
sustainable development, regional and local planning, fisheries, management of urban areas, health, transport and 
tourism. 
Copernicus Emergency Management Service addresses in particular to flash floods, earthquakes, tsunamis, 
landslips, hurricanes and tornadoes, wildfires, industrial disasters, volcanic eruptions, humanitarian disasters. The 
number of 95 ‘rush-mode’ activations of the Service since its inception in 2012, shows the importance of the system 
in Earth observation (CEOS EO Handbook for WCDRR 2014); the following image represents an example of the 
Copernicus activation in April 2014, in south west of Romania, during the flood.  
Fig. 8. Rush reference map – floods in south-west of Romania, activated Copernicus in April 2014 
(source www.copernicus.eu)
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Conclusions 
Over the years, it has been proven that people adapt easily to climate change, while ecological systems are 
more vulnerable and less flexible to such changes.  
The faster climate changes will be the harder and limited the adaptation will be. Increasing climate extreme, 
such as droughts, floods, heatwaves reveal the vulnerability of ecosystems and people to climate changes. The 
effects of those extreme events will affect many people, especially the poor ones. 
The number of climate change effects is increasing and also numerous data become available while information 
needed to better understand land transformation, atmosphere evolution and ocean processes is still missing in many 
instances.
This is why advanced satellite imagery is the solution for such challenges and would require continuous 
improvement in the data collecting process regarding climate evolution.  
As part of climate change and disasters monitoring systems, various space technologies essentially contribute 
to the management of Earth resources; the applications based on spatial data can minimize the uncertainty, improve 
risk understanding, determine optimal conditions for preparedness and mitigation and decrease in vulnerability.  
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